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© Tendons for prestressed concrete structures and method of using and process for making such 
tendons. 


© A tendon (100,200) for prestressed concrete 
structure includes a core member (1) such as a steel 
wire, a steel strand or a steel bar; and an unset 
bonding material (2) coating the core structure to a 
predetermined thickness, having a specific setting 
time determined by selectively determining the re¬ 
spective contents of the bonding materia) and which 
sets at an ordinary temperature by chemical reac¬ 
tion: ’and a seamless corrugated sheath (4) with a 
long span. 

The tendon (100,200) is manufactured continu¬ 
ously by coating a wire strand core member (1) with 
an unset bonding adhesive (2), melt extruding and 
shrinking a seamless plastic sheath (4) around the 
coated core member, deforming the plastic sheath 
(4) to a corrugated shape with the depth of an 
indented portion being deeper than the thickness of 
the plastic forming the sheath and cooling the ten¬ 
don. 

The tendon (100,200) with a long span is wound 
on the reel for storage, paid off from the reel and cut 
to the predetermined length, and anchorages are 
attached to the end of each reel. The tendon is 


arranged in a desired arrangement for forming a 
prestressed concrete structure, concrete is placed 
so as to bury the tendons therein, and then the 
tendons are tensioned and fixed after the strength of 
the deposited concrete has increased to a degree to 
permit tensioning the tendons and before the unset 
bonding material sets. Thus, the unset bonding ma¬ 
terial (2) sets after the tendons (100,200) have been 
tensioned and bonds the tendons firmly to the 
prestressed concrete structure. 
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TENDONS FOR PRESTRESSED CONCRETE STRUCTURES AND METHOD OF USING AND PROCESS FOR 

MAKING SUCH TENDONS 


The present invention relates to tendons for 
posttensioned prestressed concrete structures, 
which can be completely protected from corrosion 
without requiring grouting, can integrally be incor¬ 
porated into prestressed concrete structures after 5 
being tensioned, and can easily be used for 
prestressing concrete structures, and methods of 
manufacturing and using such tendons. 

In the conventional posttensioning process for 
forming prestressed concrete structure, sheaths are u 
arranged prior to the placement of concrete, 
prestressing steels such as steel bars, wires or 
strands are inserted in the sheaths after or before 
the concrete has set, and then the prestressing 
steels are tensioned when the concrete has the is 
desired strength. Then, a cement slurry or the like 
is injected under pressure into the sheaths for 
corrosion prevention and for integrally bonding the 
prestressing steels to the concrete structure. The 
insertion of the prestressing steels into the sheaths 20 
and the injection of the cement slurry or the like 
require very complicated work requiring a long time 
and much labor and increasing the cost of 
prestressed concrete structures. Furthermore, 
since, in most cases, the prestressing tendon is 25 
arranged in curvature, it is difficult to fill up the 
sheaths perfectly with the cement slurry or the like, 
and hence it is possible that the prestressing steels 
in unfilled portions of the sheaths are corroded. 

A method of eliminating such disadvantages of 30 
the conventional posttensioning process is pro¬ 
posed, for example, in Japanese Patent Publication 
No. 53-47609 (corresponding to U.S. Patent 
3,646,748), in which a prestressing member is 
formed by coating a steel material with a grease 3 s 
and encasing the steel material coated with the 
grease in a plastic case. This method prevents the 
corrosion of the prestressing steel perfectly by the 
grease or the like and makes the injection of a 
cement slurry or the like unnecessary. However, 40 
the prestressing steel remains not bonded to the 
concrete structure after the same has been ten¬ 
sioned. Accordingly, when the prestressing tendon 
is overloaded temporarily, a load is concentrated 
on the fixed portions of the prestressing tendon to 45 
break the prestressing steel at the fixed portions. 

Since the prestressing steel is not bonded to the 
concrete structure, the breakage of the prestres- 
sing steel, even at a single point thereon, affects 
the strength of the prestressed concrete structure so 
entirely. Furthermore, the ultimate bending strength 
of a prestressed concrete structure having unbon¬ 
ded prestressing tendon is lower than that of an 
equivalent prestressed concrete structure having 


bonded prestressing tendon. 

Austrian Patent No. 201,280 and EP 219.284 
propose structures of this genera! type but which 
do not teach or disclose a sheath. EP 129,976 
shows corrugated sheaths in the drawings, but they 
are not seamless, and thus lack anti-corrosion char¬ 
acteristics. U.S. Patent 4,726,163 to Jacob shows 
an insulating material 9 in its drawings but this 
lacks a detailed explanation in the specification. 
U.S. Patent 3,646,748 to Lang teaches a method of 
manufacturing a seamless sheath with a long span 
but does not teach a method of manufacturing a 
corrugated sheath. Therefore the prior art is still 
characterized by difficulty in manufacturing a ten¬ 
don with a corrugated sheath that is seamless and 
which has a long span. 

The present invention has been made to elimi¬ 
nate the drawbacks of the conventional prestres¬ 
sing tendon. 

Accordingly, it is an object of the present in¬ 
vention to provide tendons for prestressed concrete 
structures, comprising a core member, capable of 
perfectly preventing the corrosion of the core mem¬ 
ber, capable of firmly adhering to concrete and not 
having weakness at the fixed portions thereof. 

It is another object of the present invention to 
provide a method of using such tendons. 

According to a first aspect of the present in¬ 
vention, the tendon comprises a core member for 
prestressing a concrete structure, such as a steel 
wire, a steel strand or a steel bar. The core mem¬ 
ber for prestressing a concrete structure is coated 
with a film of 20 pm or above in thickness of an 
unset bonding material having a setting time ad¬ 
justed so that the unset bonding material does not 
set before the core member is tensioned and sets 
at an ordinary temperature after the core member 
has been tensioned and the tendon has been fixed 
to the concrete structure. 

According to a second aspect of the present 
invention, a tendon comprises a core member for 
prestressing a concrete structure, such as a steel 
wire, a steel strand or a steel bar. the core member 
for prestressing a concrete structure is coated with 
a film of 20 pm or above in thickness of an unset 
bonding material having a setting time adjusted so 
that the unset bonding material does not set before 
the core structure is tensioned and sets at an 
ordinary temperature after the core structure has 
been tensioned and the tendon has been fixed to 
the concrete structure, and the core member coat¬ 
ed with such an unset bonding material is encased 
in a sheath to facilitate handling. 

According to a third aspect of the present 
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invention, a tendon comprises a core member for 
prestressing a concrete structure, such as a steel 
wire, a steel strand or a steel bar, the core struc¬ 
ture is coated with an unset bonding material, and 
the adhesion of the core structure is increased after 
the bonding material has set. 

According to a fourth aspect of the present 
invention, the tendons each comprising a core 
member for prestressing a concrete structure, such 
as a steel wire, a steel strand or a steel bar, coated 
with a film of 20 pm or above in thickness of an 
unset bonding material having a setting time ad¬ 
justed so that the unset bonding material does not 
set before the core member is tensioned and sets 
at an ordinary temperature after the core member 
has been tensioned and the tendon has been fixed 
to the concrete structure are arranged in a pre¬ 
determined arrangement, concrete is placed, and 
then the core members are tensioned before the 
bonding material sets, after the strength of the 
deposited concrete has increased to a predeter¬ 
mined degree. 

According to a fifth aspect of the present in¬ 
vention, the tendons each comprising a core mem¬ 
ber for prestressing a concrete structure, such as a 
steel wire, a steel strand or a steel rod, coated with 
a film of 20 pm or above in thickness of an unset 
bonding material having a setting time adjusted so 
that the bonding material does not set before the 
core structure is tensioned and sets at an ordinary 
temperature after the core structure has been ten¬ 
sioned and the tendon has been fixed to the con¬ 
crete structure, and encased in a sheath are ar¬ 
ranged in a predetermined arrangement in a mold, 
concrete is placed, and then the core member is 
tensioned before the bonding material sets, after 
the strength of the concrete has increased to a 
predetermined degree. 

Thus, according to the present invention, the 
setting time of the unset bonding material coating 
the core member is adjusted so that the bonding 
material will not set before the tendon is tensioned 
and will set at an ordinary temperature after the 
tendon has been tensioned and fixed to the con¬ 
crete* structure, because the uniform propagation of 
a tensile force applied to the tendon through the 
entire length of the tendon is obstructed by adhe¬ 
sion of the tendon to the concrete structure if the 
bontfing material sets before the application of a 
tensile force to the tendon. 

Generally, it takes approximately 170 hours 
after placement for the strength of concrete con¬ 
taining General-Use Cement to increase to a de¬ 
gree to permit tensioning tendons, and approxi¬ 
mately 70 hours after placement for the strength of 
concrete containing High-Early-Strength Cement to 
increase to such a degree. Accordingly, a bonding 
material having a setting time adjustable to 70 


hours or longer is used preferably for coating the 
core member and, more preferably, a bonding ma¬ 
terial having a setting time adjustable to 170 hours 
or longer is used for coating the core member. 
5 This is referred to as a latent normal temperature 
settable adhesive, meaning a latent settable and 
normal temperature settable adhesive as described 
above. A latent adhesive preferably has a setting 
time adjustable to 70 hours or more, and more 
io preferably, 170 or longer. A normal temperature 
settable adhesive means that it sets at a normal 
temperature without being heated before setting. 
Since it is desirable that the bonding material coat¬ 
ing the core member sets quickly after the core 
75 structure has been tensioned, it is preferable that 
the setting time is one year or less. 

When the thickness of the film of the unset 
bonding material coating the core member is less 
than 20 pm, it is possible that pin holes are devel- 
zo oped in the film to deteriorate the corrosion pre¬ 
venting effect of the film, and the film is unable to 
separate the core member satisfactorily from the 
concrete structure, so that the frictional resistance 
of the concrete member to movement of the core 
as member during tensioning operation is increased. 
When the core member is a steel strand for 
prestressed concrete structure, the core surface of 
the core member cannot be coated by the bonding 
material so as to have a uniform thickness. In such 
x a case, the core structure is coated with the bond¬ 
ing material so that the thickness of the thinnest 
portion of the film is 20 pm or above. 

There is no particular restriction on the method 
of application of the bonding material provided that 
35 the core structure is coated with the bonding ma¬ 
terial in an appropriate thickness; the bonding ma¬ 
terial may be applied through any suitable coating 
process, for example, a brush coating process or a 
dip coating process. 

40 Thus, an unset bonding material prepared so 
that it will not set before the core member is 
tensioned is applied to the core members of ten¬ 
dons, the tendons are arranged in a desired ar¬ 
rangement, concrete is placed, and then the core 
45 members are tensioned after the strength of the 
concrete has reached a degree to permit tension¬ 
ing the core members. Accordingly, the bonding 
material does not set before the core members are 
tensioned, and hence the core members are not 
so bonded to the concrete structure before the core 
members are tensioned so that the core members 
can be tensioned uniformly over the entire length. 
After the core members have been tensioned, the 
bonding material sets gradually to bond the core 
55 members firmly to the concrete structure. 

Thus, the present invention provides the follow¬ 
ing excellent effects. 

(A) The core structures are coated with the 
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bonding material at the place of manufacture, 
and hence the work necessary for arranging 
sheaths, inserting the core members into the 
sheaths and injecting a cement slurry into the 
sheaths, which has been performed in the con¬ 
ventional posttensioning process, is not neces¬ 
sary, so that labor necessary for forming a 
prestressed concrete structure and the cost of 
the prestressed concrete structure are reduced 
remarkably. 

(B) The bonding material coating the core mem¬ 
bers sets gradually by chemicai reaction without 
requiring any artificial process such as heating, 
so that neither labor nor an apparatus is neces¬ 
sary for setting the bonding material and no 
dangerous work is required for forming a 
prestressed concrete structure. 

(C) The core members are coated completely 
with the bonding material and the bonding ma¬ 
terial sets after the core members have been 
tensioned, so that the core members are com¬ 
pletely prevented from corrosion. 

(D) The bonding material sets to bond the core 
members firmly to the concrete structure, which 
avoids the drawbacks of the unbonded core 
members incorporated into the concrete struc¬ 
ture. 

(E) The core members coated with the bonding 
material can be encased in sheaths, respec¬ 
tively, at the place of manufacture, so that the 
tendons can be manufactured with sufficient 
quality control and the corrosion of the core 
members attributable to the use of an inappro¬ 
priate grout is prevented positively. 

There has not previously existed a tendon with 
a sheath that has corrugated outer and inner sur¬ 
faces which is seamless and has a long span due 
to the fact that it was technically impossible to 
manufacture a tendon of this type. In the prior art, 
a tendon with a corrugated sheath would necessar¬ 
ily be of shorter length, that is, less than 20-30m, 
and would be fabricated by inserting the core 
member into the pre-fabricated ready-made cor¬ 
rugated sheath or winding the tape spirally on the 
core member. 

As recognized in accordance with the present 
invention, if it becomes possible to manufacture a 
relatively long span tendon, this would be advanta¬ 
geous in the posttensioning concrete industry. This 
is because it is desirable to supply a tendon with a 
length exceeding 20-30m due to an increase in 
larger-scale buildings, bridges, highways, etc. and 
also due to a strong demand for these products. 

Specific embodiments of the invention are de¬ 
scribed below with reference to the accompanying 
drawings, in which: 

Rgure 1 is a fragmentary longitudinal sectional 
view of a tendon, in a preferred embodiment, 


according to the present invention; 

Figure 2 is a fragmentary longitudinal sectional 
view of a tendon, in another embodiment, ac¬ 
cording to the present invention; 
s Rgure 3 is a graph showing the variation of 
setting time with the content of a hardener; 
Rgure 4 is a graph showing the variation of the 
adhesive strength of the core members with the 
lapse of time after the tendons have been buried 
to in concrete; 

Rgure 5 is a graph showing the relation be¬ 
tween pull-out load and the amount of slip of 
tendons relative to a concrete cylinder; 

Rgure 6 is a graph showing the toad-displace- 
ts ment curves of the concrete beams with both 
ends sustained. 

Rgure 7 illustrates the method of manufacturing 
the tendon with a corrugated sheath; 

Rgures 8a-c and 9 illustrate details of the for- 
20 ming dies and vacuum chamber using the meth¬ 

od of Rgure 7 wherein Rgure 8c is a view taken 
along line A-A in Rgure 8b; 

Rgures 10 and 11 show the effect of the for¬ 
ming die on the sheath in the method of Rgure 
25 7; 

Rgures 12 shows different types of sheaths 
used in the method of Rgure 7; and 
Rgure 13 shows an alternate embodiment of the 
conveyors used in the method of Rgure 7. 

30 

Embodiment 1: 

Referring to Fig. 1, a tendon 100, in a first 
embodiment, according to the present invention 
35 comprises a core member 1 and a bonding ma¬ 
teria) 2 coating the core member 1 in a film of a 
thickness in the range of 0.5 to 1 mm. The core 
member 1 is a steel strand of 12.7 mm in diameter 
for prestressed concrete. The bonding material 2 is 
<0 a mixture of an epoxy resin and 0.3 percent by 
weight of an amine hardener containing a setting 
accelerator, having a setting time of approximately 
six months. Although there is not any particular 
restriction on the type of bonding material 2, pref- 
« erabfy, the bonding material 2 is a bonding material 
containing, as a principal ingredient, an epoxy res¬ 
in, a polyurethane resin or a polyester resin in the 
light of sufficient strength of adhesion to the steel 
core member 1 and the necessity of avoiding the 
so corrosive action of the bonding material 2 on the 
steel core structure 1. 

A plurality of the tendons 100 are arranged in a 
predetermined arrangement, and then concrete 3 is 
placed so as to bury the tendons. 

55 Referring to Rg. 3 showing the variation of the 
setting time of the bonding material 2 with the 
contents of the hardener, the setting time of the 
bonding material 2 can be adjusted to an optional 
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time by selectively determining the content of the 
hardener. 

The tendons 100 were arranged in a predeter¬ 
mined arrangement or pattern one month after the 
manufacture thereof and the concrete 3 was depos¬ 
ited. The tendons 100 thus placed in the concrete 
3 were subjected to tensioning tests two months 
after the manufacture thereof, in which the rate of 
reduction of tensile force applied to one end of 
each tendon 100 during propagation to the end of 
the tendon 100 was measured. 

The results of the tensioning tests are shown in 
Fig. 4, in which an area 8 represents the variation 
of the rate of loss of tensile force as compared with 
the lapse of time with the tendons 100 of the 
present invention, and an area 7 represents the 
variation of the rate of loss of tensile force as 
compared with the lapse of time with conventional 
unbonded tendons each comprising a steel strand 
for prestressed concrete subjected to the tension¬ 
ing tests as controls. As is obvious from Fig. 4, the 
rate of loss of tensile force applied to one end of 
the tendon 100 of the present invention remains at 
a low level substantially the same as that of the 
conventional unbonded tendon within six months 
after the manufacture. The rate of loss with the 
tendons 100 starts increasing from a time six 
months after the manufacture, which is inferred that 
the core members 1 of the tendons 100 are bon¬ 
ded firmly to the concrete 3 six months after the 
manufacture. Thus, the tendon 100 of the present 
invention can be tensioned satisfactorily within six 
months after the manufacture. 

Although the setting time of the bonding ma¬ 
terial 2 of the second embodiment is adjusted to 
six months, the setting time of the bonding material 
2 can be adjusted to an optional time by properly 
determining the contents of the ingredients thereof 
taking into consideration the time in which the 
strength of the concrete 3 increases to a value to 
permit tensioning the tendon. 

The tendons 100 were subjected further to pull¬ 
out tests, in which a pulling force was applied to 
the tendons 100 after the bonding material 2 had 
set and the slip of the tendons 100 relative to the 
concrete 3 was measured. Measured results are 
shown in Fig. 5, in which a curve 10 represents the 
relation between the pulling force applied to steel 
strands for prestressed concrete buried directly in 
concrete and the average slip of the steel strands 
relative to the concrete, and a curve 11 represents 
the relation between the pulling force applied to the 
tendons 100 coated with an unset bonding adhe¬ 
sive without covering by a sheath, curve 12 repre¬ 
sent the relation between pulling force and the 
average slip for steel strands covered by a sheath 
of polyethylene with both inner and outer surfaces 
corrugated in accordance with the present inven¬ 


tion, while curve 16 shows a similar relation where 
the steel strands are covered by a sheath of poly¬ 
ethylene with both inner and outer surfaces made 
flat and curve 17 shows the relation where the steel 
s strands are covered by the sheath of polyethylene 
with the outer surface corrugated. 

As is obvious from Fig. 5, the average maxi¬ 
mum adhesive strength of 95.4 kg/cm 2 , namely, a 
pulling force to which the adhesive strength of the 
io tendon yielded, of the tendon 100 of the present 
invention is far greater than the average maximum 
adhesive strength of 46.6 kg/cm 2 of the control. It is 
also clear from Fig. 5 that the product manufac¬ 
tured by the present invention (i.e., line 12) is 
J5 superior to other products. To gain the test result 
of line 12 of Figure 5, it is very important that the 
depth of the indented portions of the plastic sheath 
exceeds the thickness of the plastic forming the 
sheath, as shown in Figure 12a, and to avoid 
20 having a depth which is too thin as shown in Figure 
12b. 

Embodiment 2: 

26 Referring to Fig. 2, showing a tendon 200, in a 

second embodiment, according to the present in¬ 
vention, the tendon 200 comprises a core member 
1, which is similar to that of the first embodiment, a 
bonding material 2 coating the core member 1, and 
30 a corrugated sheath 4 encasing the core steel 1 
coated with the bonding material 2 therein. A plu¬ 
rality of the tendons 200 are arranged in a pre¬ 
determined arrangement or pattern, and then the 
concrete 3 is added to bury the tendons. 

35 The bonding material 2 of the second embodi¬ 
ment is the same as that of the first embodiment. 
The setting time of the bonding material 2 is ap¬ 
proximately six months. 

The core member 1 is a steel strand of 12.7 
40 mm in diameter for prestressed concrete. The core 
member 1 was dipped in the bonding material 2 to 
coat the core member 1 with the bonding materia) 

2 in a thickness to the range of 0.5 to 1 mm. 

Although the sheath 4 is formed of a polyethyl- 
45 ene resin in this embodiment, the sheath 4 may be 
formed of any suitable resin or an ordinary metal 
such as a steel. The sheath 4 is corrugated to 
restrain the sheath 4 from axial movement relative 
to the concrete 3. 

50 The tendons 200 were subjected to pull-out 
tests. The test procedures were the same as those 
taken for testing the adhesive strength of the ten¬ 
dons 100 of the first embodiment. The results of 
the pull-out tests are represented by a curve 12 in 
55 Fig. 5. The average maximum adhesive strength of 
the tendons 200 is 96.0 kg/cm 2 , which is far greater 
than that of the conventional tendons. 

The prestressed concrete test beams A incor- 
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porating the tendons 200. the prestressed concrete 
test beams B incorporating steel strands of 12.7 
mm in diameter for prestressed concrete and fab¬ 
ricated through the ordinary postensioning process 
and the cement grouting process, and the prestres¬ 
sed concrete test beams C incorporating unbonded 
steel strands for prestressed concrete were sub¬ 
jected to bending tests specified in JIS (Japanese 
Industrial Standards) A 1106. Test results are 
shown in Fig. 6. in which curves 13. 14 and 15 are 
load-displacement curves respectively for the 
prestressed concrete test beams A, B and C. As is 
obvious from Fig. 6. the prestressed concrete test 
beams A and B are substantially the same in 
bending strength and load-displacement character¬ 
istics, and the bending characteristics of the 
prestressed concrete test beam A are superior to 
those of the prestressed concrete test beams C. 

To meet the requirement of supplying, for ex¬ 
ample, 202 tendons having a length of 70 m for 
constructing an office building, P, C. strands having 
a length of 1,510 m were manufactured by the 
method of this invention, and were wound on reels 
for storage. Then the P. C. strands were cut to a 
length of 70 m each after feeding them out from 
the reels, and anchorages were attached to the end 
of each strand. It took only 8 hours to finish this 
operation. Though this was completed at a factory, 
it was also possible to do it at the construction site. 

By comparison, using the method of the prior 
art, it would take about 160 hours to finish this 
operation. This is because in the prior art the P. C. 
strands are cut to the predetermined length, the 
corrugated sheaths are prepared with a predeter¬ 
mined length, the P. C. strand is inserted into the 
sheath, the interstices are filled between the P. C. 
strand and the sheath with an unset bonding adhe¬ 
sive and the anchorage attached to the end of each 
P. C. strand. In the above operation, insertion of P. 
C. strand into the sheath is very difficult when the 
length of P. C. strand exceeds 20-30 m. 

The method of manufacturing the tendon with a 
corrugated sheath will now be described. 

Fig. 7 illustrates the manufacturing process of 
the tehdon in accordance with this invention. A wire 
strand core member 1 is passed into the pressure 
chamber 20 filled with an unset resin 2 and excess 
unset resin is removed by a circular die 21 at the 
outlet of the chamber 20. 

Then, the core member 1 coated uniformly 
with the resin 2 passes through the throat 22 of the 
tubing die 23. A molten thermoplastic polymer 24 
is extruded as a tube around the coated core 
member 1. 

After completion of this process, the plastic 
polymer 24 shrinks and forms a seamless plastic 
sheath around said core member 1. While the 
extruded plastic polymer 24 is still hot the tendon 


is passed between the forming dies 25 attached to 
a caterpillar or pair of endless conveyors, and is 
pressed and deformed to some extent as shown in 
Fig. 10 which illustrates the inlet of the caterpillar 
5 and die 25. In this stage, because unset resin 2 
exists in the inner side of the sheath 4, the inner 
surface of the plastic sheath is not deformed 
enough but protrudes slightly due to the pressure 
of pressed resin 2. Therefore, it is necessary to 
id apply suction to the outer surface of the sheath 4 
by the vacuum pump to form corrugated surfaces 
on both the inside and outside surface of the 
sheath 4. The extent of vacuum applied may be 
adjusted according to the strength and thickness of 
is the sheath. 

The forming die 25 has holes 26 connected to 
the vacuum chamber 32 as shown in Figs. 8 and 9. 
The vacuum chamber 32 is kept under a vacuum 
by the operation of the vacuum pump 33. When 
20 the tendon passes this portion of the caterpillar, the 
outer surface of the plastic sheath undergoes suc¬ 
tion by operating the vacuum pump 33 and is 
shaped as shown in Fig. 11 along the contacted 
surface of the forming die. After this, the tendon is 
25 passed into a cooling bath 28 and the plastic 
sheath is cooled and hardened quickly. As a result 
a corrugated sheath can be provided. 

It is also possible to make the corrugated sur¬ 
faces by passing the tendon between vertically set 
30 indented rollers 40 and then indented rollers 42 set 
horizontally as shown in Rg. 13. 

The moving speed of the tendon, the extruding 
speed of thermoplastic polymer and the distance 
from the extruding die to the caterpillar are ad- 
35 justed so as to keep the temperature of thermo¬ 
plastic polymer adequate for forming and maintain¬ 
ing the outward shape. 

Although the invention has been described in 
its preferred form with a certain degree of particu- 
40 larity, many changes and variations are possible 
without departing from the spirit and scope thereof. 

It is-therefore to be understood that the invention is 
not limited to the specific embodiments thereof 
except as defined in the appended claims. 

<5 

Claims 

1. A tendon for prestressed concrete structures 
and for being buried in concrete, comprising: 
so a wire strand core member having coated 

thereon an unset bonding adhesive with a 
thickness of at least 20 pm wherein said unset 
bonding adhesive comprises a latent normal 
temperature settable adhesive; and 
£5 a seamless corrugated sheath with a long 

span encasing said core member coated with 
said adhesive. 
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2. A tendon for prestressed concrete structures, 
as recited in Claim 1, wherein said core mem¬ 
ber comprises a steel wire. 

3. A tendon for prestressed concrete structures, s 
as recited in Claim 1, wherein said core mem¬ 
ber comprises a steel strand. 

4. A tendon for prestressed concrete structures, 

as recited in Claim 1, wherein said core mem- io 
ber comprises a steel bar. 

5. A tendon for prestressed concrete structures, 
as recited in Claim 1. wherein said unset bond¬ 
ing adhesive comprises an unset adhesive res- rs 

in. 

6 . A tendon for prestressed concrete structures, 
as recited in Claim 5, wherein said unset adhe¬ 
sive resin is selected from the group consisting so 
of an epoxy resin, a polyurethane resin, and a 
polyester resin. 

7. A tendon for prestressed concrete structures, 

as recited in Claim 1, wherein said sheath is 25 
formed of a resin. 

8 . A method using tendons for a prestressed con¬ 
crete structure, which comprises: 

coating a wire strand core member with an so 
unset bonding adhesive with a thickness of at 
least 20 wherein said unset bonding adhe¬ 
sive comprises a latent normal temperature 
settable adhesive; 

encasing said core member coated with 35 
said unset bonding adhesive within a corru¬ 
gated seamless sheath; 

arranging sard encased, coated core mem¬ 
ber of each tendon in a pattern in a mold; 

burying said encased, coated core mem- <o 
ber of each tendon in concrete; 

tensioning and fixing said encased, coated 
core member after a strength value of said 
concrete has increased to a degree to permit 
tensioning said core member and before said 45 
unset bonding adhesive sets; and 

setting said unset adhesive at normal tem¬ 
perature. 

9. A tendon as set forth in Claim 1, wherein said so 
unset bonding adhesive does not set before 

said core member is tensioned and said core 
member is not bonded to said concrete struc¬ 
tures before said core member is tensioned. 

55 

10. A process for making a tendon for prestressed 
concrete structures and for being buried in 
concrete, which comprises: 


coating a wire strand core member with an 
unset bonding adhesive with a thickness of at 
least 20 ^m wherein said unset bonding adhe¬ 
sive comprises a latent normal temperature 
settable adhesive; 

melt extruding and shrinking a seamless 
plastic sheath around said coated core mem¬ 
ber; 

deforming the plastic sheath to a corru¬ 
gated shape with the depth of an indented 
portion thereof being deeper than the thickness 
of the plastic forming the sheath; and 
rapidly cooling the tendon. 
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